Conscious dogs were infused intravenously with ethanol solution in a dose of 0.7-1.0 g/kg. Before and after the ethanol infusion, the adrenal venous blood samples were collected and analyzed for adrenaline and noradrenaline fluorimetrically. In dogs infused with ethanol in a dose of 0.7g/kg, the blood ethanol concentration was elevated to 70-120 ma/100 ml. The animals became depressed but did not sleep. No change in adrenaline and noradrenaline secretion of the adrenal gland was observed. In dogs infused with 1.0 g/kg of ethanol, the blood ethanol concentration just after the end of the infusion was 191-241mg/100 ml. The animals lay down and slept deeply. In 3 out of 5 dogs the adrenal medullary secretion rates remained unal tered and in the other 2 dogs a definite increase in adrenaline and noradrenaline secretion was observed after the administration of ethanol. -------adrenal medullary secretion; adrenaline and noradrenaline secretion rate; blood ethanol concentration A number of investigators have already studied the effect of ethanol on adrenal medullary secretion using an indirect index such as the urinary excretion of adrenaline and noradrenaline. Klingman and Goodall (1957) demonstrated a marked increase in urinary adrenaline and noradrenaline excretion in intact dogs which were given 16 ml/kg of 25 per cent ethanol through a stomach tube. In bilaterally adrenalectomized dogs the elevation in urinary excretion of noradrena line following the ethanol administration was much smaller in the magnitude than that in intact dogs and no increase in adrenaline excretion was observed after the administration of ethanol. They also observed in dogs a significant decrease in adrenaline content but no change in noradrenaline content, of the adrenal gland after the ethanol administration. Abelin et al. (1958) found a marked increase in urinary excretion of adrenaline and noradrenaline in man after ingestion of 120-250 nil of whisky (0.51-1.27 g/kg of ethanol). Similar results were reported by Perman (1958) . In human subjects a dose of 0.27-0.54g/kg of ethanol was given as whisky or wine. The urinary excretion of adrenaline was increased definitely by the ethanol ingestion. However, changes in urinary excretion of noradrenaline after the ethanol intake were not consistent .
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Perinan (1960) studied directly the effect of ethanol on the adrenal medullary secretion in anesthetized cats. In his experiments the adrenal venous blood samples were collected before and after intravenous infusion of ethanol in a dose of 0.3-1.0 g/l:g and analyzed for adrenaline and noradrenaline by bioassay (cat blood pressure and hen rectal caecum). In cats infused with ethanol in a dose of 0.6 g/kg or more the adrenaline and noradrenaline secretion increased definitely.
The present investigation was undertaken to evaluate directly the effect of ethanol on adrenaline and noradrenaline secretion of the adrenal gland in conscious dogs.
METHODS
Ten conscious dogs, weighing 12-21. kg, were used in the present investigetion. Collections of the adrenal venous blood samples were performed without inducing any pain by a slight modification of the method of Satake, Sugawara and Watanabe (1927). Three or more weeks before experiments the dorsal spinal roots of T,, -L, were cut under sodium pentobarbital (25 mg/kg, i.v.) anesthesia. On the day before experiments the lumboadrenal vein was exposed through the retroperitoneal lumbar route. A small glass cannula was placed in that vein just lateral to the adrenal gland and was attached to a short rubber tube. The cannula and the rubber tube were filled with heparin-saline solution.
About 18 hours after the adrenal vein cannulation was completed, the experiments were started. Through a small glass cannula placed in the saphenous vein, the animals were infused intravenously with ethanol solution (35 or 50 per cent w/v in saline solution) over 10 minutes at a rate of 0.2 ml/kg/min in a total dose of 0.7 or 1.0 g/kg of ethanol. In 2 control experiments, intravenous infusion of 0.9 per cent saline solution instead of ethanol solution was done. Thirty and 10 minutes before, and 10, 20, 30, 45, 60 and 180 minutes after, the start of ethanol infusion, the adrenal venous blood samples were collect ed. The samples were promptly centrifuged after collection and the plasma was analyzed for adrenaline and noradrenaline by a modification of the method of Euler and Lishajko (1959) . Determination of the blood ethanol concentration was done in duplicate by the method of Widmark (1932) .
RESULTS AND DISCUSSION
The adrenaline and noradrenaline secretion rates of the adrenal gland before and after intravenous infusion of ethanol or saline solution are presented in Table  1 .
In 2 control experiments in which conscious dogs were infused intravenously with saline solution over 10 minutes at a rate of 0 .2 ml/kg/min, the secretion rates of adrenaline and noradrenaline remained unchanged .
Three dogs (dogs 3, 4 and 5) were infused intravenously with 0.7 g/kg of ethanol over 10 minutes. During the period from 6 to 20 minutes after the onset of ethanol infusion, dog 3 was quiet and depressed . In this dog the blood ethanol concentration was 95 mg/100 nil , 74 mg/100 ml, 53 mg/100 ml, and 45 mg/100 ml at 10, 30, 60 and 180 minutes after the start of ethanol infusion , respectively. No definite changes in adrenaline and noradrenaline secretion were observed after the ethanol infusion. The experimental results in dogs 4 and 5 were similar to those in dog 3. The animals became quiet and depressed at 5 minutes and returned to the pre-infusion state approximately 15 minutes after the start of ethanol infusion. In dog 1 the blood ethanol concentration was 70 mg/100 ml , 62 mg/100 ml, 59 mg/100 ml. and 43 mg/100 ml at 10, 30, 60 and 180 minutes after the onset of ethanol infusion, respectively. In dog 5 the blood ethanol concentration was 120 mg/100 ml at 10 minutes after the start of ethanol infusion. It decreased gradually and was 71 mg/100 ml, 61 mg/100 ml, and 39 mg/100 ml at 30, 60 and 180 minutes, respectively. In dogs 1 and 5 the secretion rates of adrenaline and noradrenaline did not show any definite change after the ethanol infusion.
Five dogs (dogs 6-10) were infused with 1.0 g/kg of ethanol over 10 minutes. In approximately 5 minutes after the start of ethanol infusion the animals became quiet and soon after that they lay down, sleeping deeply for 10-25 minutes. In dog 6 the blood ethanol concentration was 205 mg /100 nil just after the end of ethanol infusion. It decreased gradually and was 139 mg/100 ml, 115 mg/100 nil, 73 mg/100 ml, and 55 mg/100 nil at 30, 60, 120 and 180 minutes after the start of ethanol infusion, respectively. In dog 7 the blood ethanol concentration was 195 mg/100 ml, 120 mg /100 nil, 100 mg/100 ml, 80 mg/100 nil, and 52 mg/100 ml at 10, 30, 60, 120 and 180 minutes after the onset of intravenous infusion of ethanol solution, respectively. In dog 8 the blood ethanol concentration was 191 mg/100 ml, 88 mg/100 ml, 63 mg/100 nil, 42 mg/100 ml, and 30 mg/100 ml at 10, 30, 60, 120 and 180 minutes after the start of ethanol infusion, respectively. In dog 9, the blood ethanol concentration was 241 mg/100 ml at 10 minutes after the onset of ethanol infusion. It decreased gradually and was 144 mg/100 ml, 140 mg/100 ml, 132 mg/100 ml, and 118 mg/100 ml at 30, 60, 120 and 180 minutes after the start of ethanol infusion, respectively. The blood ethanol concentration in dog 10 was 198 mg/100 ml, 111 mg/100 nil, 92 mg/100 ml, 68 mg/100 ml, and 59 mg/100 ml at 10, 30, 60, 120 and 180 minutes after the ethanol infusion had been started, respectively. The adrenaline and noradrenaline secretion in dogs 6-8 showed no definite changes after the ethanol infusion. However, in dogs 9 and 10, the secre tion rates of adrenaline and noradrenaline increased markedly after the ethanol infusion. The maximal secretion rate was observed at 60 minutes in dog 9 and at 20-30 minutes in dog 10 after the start of ethanol infusion.
In the present investigation no increase in adrenal medullary secretion was observed in all of 3 dogs infused with 0.7 g/kg of ethanol and in 3 out of 5 dogs infused with 1.0 g/kg of ethanol. On the contrary, a definite increase in adrenaline and noradrenaline secretion of the adrenal gland was observed by Perman (1960) in cats following the infusion of 0.6-1.0 g/kg of ethanol. The disharmony between the experimental results of the, present investigation in the dog and those of Perman (1960) in the cat might be due to the difference in animal species. In the experiments of Klingman and Goodall (1957) a definite increase in urinary excretion of adrenaline and noradrenaline was observed in dogs after the administration of 16 nil/kg of 25 per cent ethanol. Although ethanol was given by means of a stomach tube, the dose of ethanol in their experiments was much higher than that in experiments of the present investigation.
